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(54) DISPLAY DEVICE AND SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PURPOSE: To drastically decrease picture frame 
parts by providing the short sides of a semiconductor 
element for driving with input terminals and releasing 
the long side on the opposite side of a display part 
from these input terminals. 

CONSTITUTION: This semiconductor element 14 for 
driving is formed to a rectangular shape having the 
two long sides and the two short sides and is 
mounted on a substrate 1 in such a manner that the 
one long side faces the display part 12. Input wirings 
for driving the semiconductor element 14 for driving 
are connected to the two short sides of the 
semiconductor element 14 for driving. Output wirings 
for outputting signals to the display part 12 are 
extended from the long side facing the display part 
12. The output terminals and input terminals are 
respectively formed on the long sides and short sides 
of the semiconductor element 14 for driving and are 
respectively connected face down via projecting 

electrodes (bumps) to the output wirings and input wirings. The long side of the 
semiconductor element 14 for driving on the side opposite to the display part 12 is 
from the input terminals and input wirings in such a manner. 
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CLAIMS 



[Claim(s)l 

[Claim 1] Display characterized by 
providing the following. Substrate. The 
display prepared on this substrate. The 
semiconductor device for a drive prepared 
on the substrate of the periphery of this 
display. The output wiring for the 
aforementioned semiconductor device for 
a drive having the long side and a shorter 
side, being arranged so that the long side 
may counter the aforementioned display, 
and outputting a signal to the 
aforementioned display from this 
semiconductor device for a drive, The 
output terminal which was prepared on 
the input wiring for driving the 
aforementioned semiconductor device for 
a drive, and the long side of the 
aforementioned semiconductor device for 
a drive, and was connected electrically at 
the aforementioned output wiring, and 
the input terminal which was prepared 
on the shorter side of the aforementioned 
semiconductor device for a drive, and was 
electrically connected to the 
aforementioned input wiring. 
[Claim 2] It is the display according to 
claim 1 characterized by for the 
aforementioned semiconductor for a drive 
having every two long sides and shorter 
sides which counter, respectively, 
preparing the aforementioned output 
terminal on the two aforementioned long 



sides, and preparing the aforementioned 
input terminal on the two 
aforementioned shorter sides. 
[Claim 3] The aforementioned output 
terminal is display according to claim 2 
characterized by being prepared so that it 
may become alternate on the two 
aforementioned long sides. 
[Claim 4] The aforementioned input 
wiring is the claim 1 characterized by 
being prolonged from the aforementioned 
shorter side so that it may become 
parallel to the aforementioned long side 
direction, a claim 2, or display according 
to claim 3. 

[Claim 5] The aforementioned output 
terminal is the claim 1 characterized by 
connecting the aforementioned input 
wiring through a salient electrode on the 
aforementioned input wiring on the 
aforementioned output wiring, 
respectively, a claim 2, a claim 3, or 
display according to claim 4. 
[Claim 6] Two or more aforementioned 
semiconductor devices for a drive are 
prepared, and it is arranged so that each 
long side may counter the 
aforementioned display. The 
aforementioned input terminal of the 
adjoining aforementioned semiconductor 
devices for a drive is connected by the 
aforementioned input wiring, respectively. 
The claim 1 characterized by the signal 
and power supply which were inputted 
into one of two or more of the 
aforementioned semiconductor devices 
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for a drive inputting intx) the 
semiconductor device for a drive which 
adjoins one by one through the 
aforementioned input wiring, a claim % a 
claim 3, a claim 4, or display according to 
claim 5. 



DETAILED DESCRIPTION 



developed. 

[0004] The schematic diagram of the 
display using the conventional COG 
mounting which mounted the 
semiconductor device for a drive in 
drawing 17 on the glass substrate is 
shown. The display 101 is formed on the 
glass substrate 100, and the wiring 102 
for a drive is prolonged from this display 
101. The semiconductor device 103 for a 
drive is mounted in this wiring 102 by the 
face down. In the display 101 of the 
semiconductor device 103 for a drive, the 
input wiring 104 for driving this 
semiconductor device 103 for a drive is 
prolonged on the substrate outside jfrom 
the side of an opposite side, and is 
connected to the flexible wiring substrate 
105. It connects with the circuit board 
107 in which LSI 106 for pictures etc. is 
carried through the flexible substrate 105, 
and the flexible substrate 105 constitutes 
display. 

[0005] Drawing which expanded the 
portion which carried out COG mounting 
of the semiconductor device 103 for a 
drive on wiring to drawing 18 is shown. 
The semiconductor device 103 for a drive 
is carrying out the square which has four 
sides, and the output wiring 102 for 
driving a display from one side which has 
countered the display 101 among four 
sides, and two sides perpendicular to a 
display is prolonged. Moreover, from the 
side of a display 101 and an opposite side, 
the input wiring 104 for inputting the 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the display which has the 
feature in how to start the display with 
which the display and the semiconductor 
device for a drive which drives this were 
simultaneously formed on the substrate, 
especially take out wiring of the 
semiconductor device for a drive. 
[0002] 

[Description of the Prior Art] Pixel 
division of a liquid crystal display, the 
plasma display, etc. is carried out at the 
shape of a matrix, and the connection 
method which connects the 
semiconductor device for a drive to 
detailed pitch wiring has been a problem 
with highly -minute -izing of a pixel in the 
display which drives each pixel serially 
by the semiconductor device for a drive. 
[0003] As technology corresponding to 
detailed pitch connection, the method of 
mounting the semiconductor device for a 
drive by face down on the wiring formed 
on the substrate called COG (Chip on 
glass) and COF (Chip on film) is 
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power supply and signal for driving the 
semiconductor device 103 for a drive is 
formed. On the semiconductor device 103 
for a drive, in order to connect with these 
output wiring 102 and the input wiring 
104, the output terminal and the input 
terminal are formed. 
[0006] By such mounting method, there 
was a problem that the frame of the 
surface- integral display which an input 
terminal wiU occupy in the display 101 of 
the semiconductor device for a drive and 
the side of an opposite side, and input 
wiring occupies became large. 
[0007] 

[Problem(s) to be Solved by the 
Invention] As mentioned above, by the 
mounting method of the semiconductor 
device for a drive of the conventional 
display, there was a problem that the 
frame area of display became large. The 
place which accomplished this invention 
in view of the above-mentioned problem, 
and is made into the purpose is offering 
display with a small frame area. 
[0008] Moreover, this invention aims to 
let a wiring pitch offer very detailed 
highly minute display. Furthermore, this 
invention aims at offering the display 
which improved sharply the design 
flexibility of the wiring which mounts the 
semiconductor device for a drive. 
[0009] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the display by this invention The 



semiconductor device for a drive prepared 
on the substrate of a substrate, the 
display prepared on this substrate, and 
the periphery of this display. The output 
wiring for the aforementioned 
semiconductor device for a drive having 
the long side and a shorter side, being 
arranged so that the long side may 
counter the aforementioned display, and 
outputting a signal to the aforementioned 
display from this semiconductor device 
for a drive, The input wiring for driving 
the aforementioned semiconductor device 
for a drive, and the output terminal 
which was prepared on the long side of 
the aforementioned semiconductor device 
for a drive, and was electrically connected 
to the aforementioned output wiring, It is 
prepared on the shorter side of the 
aforementioned semiconductor device for 
a drive, and is characterized by providing 
the input terminal electrically connected 
to the aforementioned input wiring, 
[0010] Moreover, it is characterized by for 
the aforementioned semiconductor for a 
drive having every two long sides and 
shorter sides which counter, respectively 
as for the display by this invention, 
preparing the aforementioned output 
terminal on the two aforementioned long 
sides, and preparing the aforementioned 
input terminal on the two 
aforementioned shorter sides. 
[0011] Moreover, display by this 
invention is characterized by preparing 
the aforementioned output terminal so 
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that it may become alternate on the two 
aforementioned long sides. Moreover, 
display by this invention is characterized 
by being prolonged from the 
aforementioned shorter side so that the 
aforementioned input wiring may become 
parallel to the aforementioned long side 
direction. 

[0012] Moreover, as for the display by this 
invention, the aforementioned output 
terminal is characterized by connecting 
the aforementioned input wiring through 
a salient electrode on the aforementioned 
input wiring on the aforementioned 
output wiring, respectively. 
[0013] Furthermore, two or more 
aforementioned semiconductor devices 
for a drive are prepared for the display by 
this invention. The aforementioned input 
terminal of the aforementioned 
semiconductor devices for a drive which 
are arranged and adjoin so that each long 
side may counter the aforementioned 
display It connects with the 
aforementioned input wiring, respectively, 
and is characterized by the signal and 
power supply which were inputted into 
one of two or more of the aforementioned 
semiconductor devices for a drive 
inputting into the semiconductor device 
for a drive which adjoins one by one 
through the aforementioned input wiring. 
[0014] That is, this invention arranges 
the rectangular semiconductor device for 
a drive which has the long side and a 
shorter side so that the long side may 



counter to a display, it takes out the 
output wiring for driving a display from 
the long side, and is characterized by 
connecting the input wiring which inputs 
the power supply and signal for driving 
this semiconductor device for a drive into 
a shorter side. 

[0015] By releasing the long side of an 
opposite side from the input wiring for 
driving the semiconductor device for a 
drive to a display by carrying out like this, 
it becomes possible to remove the frame 
portion which was conventionally 
required for this portion, and it becomes 
possible to make the size of a frame small. 
[0016] At this time, connection can be 
taken more with reliability sufficient 
enough also to detailed pitch wiring by 
preparing the output terminal for a 
display drive too the long side of an 
opposite side to a display. By preparing 
an output terminal in two long sides 
equally at this time, since a load joins 
each bump equally in case package 
connection of the semiconductor device 
for a drive is made by the bump, 
improvement in connection reliability can 
be aimed at. 

[0017] Moreover, the long side of an 
opposite side does so the effect that the 
flexibility of wiring of being as the 
checking terminal of a display or the 
semiconductor device for a drive being 
prepared in this portion **** increases, 
by being released from the input terminal 
for a drive to a display. 
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[0018] 

[Function] As described above, according 
to this invention, it becomes possible by 
having prepared the input terminal in 
the shorter side of the semiconductor 
device for a drive, and having released 
the long side of the opposite side of a 
display from the input terminal to cut 
down the frame section sharply. Moreover, 
as it said that it was as preparing a 
checking terminal in the long side of a 
display and an opposite side the 
flexibility of wiring improves sharply. 
[0019] 

[Example] Hereafter, the example of this 
invention is explained in detail with 
reference to a drawing. In addition, the 
following examples are for helping an 
understanding of this invention, and this 
invention is not limited to this, within the 
limits of the summary, it can be changed 
variously and can be carried out. 
[0020] Drawing 1 is the conceptual 
diagram of the display concerning one 
example of this invention. Here, a liquid 
crystal display is mentioned and 
explained as one example of display. The 
display 12 to which the liquid crystal 
display by this example consists of a 
liquid crystal cell on a glass substrate 11 
is formed, and the semiconductor devices 
14 and 15 for a drive for driving this 
display are formed in the periphery of a 
display 12. The flexible substrate 16 
which supplies the input signal and 
power supply for driving the 



semiconductor devices 14 and 15 for a 
drive is connected with the input wiring 
connected to the shorter side of the 
semiconductor devices 14 and 15 for a 
drive. The aforementioned input signal 
and the power supply are given from 
another flexible substrate 18 from the 
outside, and are connected in the frame 
section of a glass substrate 11 in the 
flexible substrate 16. The glass substrate 
11 is covered with frames 20 and 21, in 
order to protect a display 12 and the 
semiconductor devices 14 and 15 for a 
drive. 

[0021] The enlarged view of the 
semiconductor device section for a drive 
of this display is shown in drawing 3 . 
The semiconductor device 14 for a drive is 
carrying out the rectangular 
configuration of having the two long sides 
and two shorter sides, and it is carried on 
the substrate 11 so that the one long side 
may counter to a display 12, The input 
wiring 22 for driving the semiconductor 
device 14 for a drive is connected to two 
short side parts of this semiconductor 
device 14 for a drive. Moreover, from the 
long side which counters a display 12, the 
output wiring 23 for outputting a signal 
to a display 12 is prolonged. The output 
terminal and the input terminal are 
formed in the long side of the 
semiconductor device 14 for a drive, and 
the shorter side, respectively, and it 
connects with output wiring and input 
wiring by the face down through the 
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salient electrode (bump), respectively. 
[0022] Thus, the long side of an opposite 
side is released from an input terminal 
and input wiring, and is having the part 
frame section cut down to the display 12 
of the semiconductor device 14 for a drive. 
At this time, the input wiring 22 is 
straightly prolonged along with the 
display 12 from the direction parallel the 
long side from the shorter side of the 
semiconductor device 14 for a drive, i.e., a 
shorter side, so that the frame section 
may not be enlarged too many. Each 
semiconductor device 14 for a drive is 
connected with the exterior with the 
flexible wiring 16. 

[0023] Formation of each wiring can be 
formed at another process simultaneous 
with the process which forms a display or. 
The formation method of wiring can be 
formed according to a general thin film 
process or a plating process. 
[0024] The method of connecting the 
semiconductor devices 14 and 15 for a 
drive to the wiring on a glass substrate 11 
forms a metal bump on the terminal of 
the semiconductor device for a drive, and 
the connection method using the **** 
diffusion reaction of this and the metal 
wiring on a glass substrate etc. is used. 
For example, wiring of a glass substrate 
has aluminum and common ITO. A 
golden bump can be formed on the 
terminal of the semiconductor device for 
a drive, and it can connect with 
aluminum wiring by solid phase diffusion. 



[0025] The input wiring 22 and 
connection of the flexible substrate 16 can 
form a salient terminal on the method 
(refer to drawing 14 ) through the 
anisotropy electric conduction adhesives 
31, and the flexible substrate 16, and can 
use the method of carrying out a pressure 
welding to the input wiring 22 etc. The 
flexible substrate 18 can also be made 
into the mounting structure bent at 
glass- substrate 11 edge. 
[0026] The enlarged view of each 
semiconductor device 14 for a drive is 
shown in drawing 5 . As shown in 
drawing, the input signal 22 is connected 
with the input terminal 24 through the 
bump by two shorter sides of the 
semiconductor device 14 for a drive. 
Furthermore, the output wiring 23 is 
connected with the output terminal 25 
through the bump in the two long sides of 
the semiconductor device 23 for a drive, 
respectively. At this time, the output 
wiring 23 is connected so that it may 
become alternate the output terminal 25 
of the two long sides, and by turns. By 
carrying out like this, it becomes more 
possible rather than taking out all output 
wiring only firom the long side by the side 
of a display connecting with high density 
more. However, since the difference of the 
length of a wire length arises by the 
shorter side length of the element 14 for a 
drive, although dispersion arises in 
resistance a little, since dispersion in 
resistance of a connection can drive 
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display also by a certain case to some 
extent in display, it is completely 
satisfactory. 

[0027] Thus, by distributing output 
wiring by tvu-ns the two long sides, and 
connecting alternately, area of one output 
terminal can be enlarged and the 
reliability of connection can also be raised. 
[0028] Moreover, by distributing an 
output terminal equally the two long 
sides, the distribution of load at the time 
of connection becomes uniform in the case 
of package connection of a terminal, and 
it becomes possible to aim at 
improvement in the reliability at the time 
of connection more. In this case, it is 
desirable to arrange equally the input 
terminal formed on the shorter side as 
well as an output terminal. By arranging 
a terminal to the perimeter of the 
semiconductor device for a drive as 
uniformly as possible, load balance at the 
time of connection can be made still more 
equal, the center of gravity which all the 
terminals of the semiconductor device for 
a drive doubled in order to have arranged 
equally the center of gravity of this 
semiconductor device, and an outline - 
the same thing is desirable 
[0029] Moreover, when such alternate 
connection is made, it can display by 
controlling the shift register in the 
semiconductor device for a drive to 
distribute an output signal to the output 
line connected by turns the two long sides 
by turns. 



[0030] The example which gave the 
terminal and short ring of further 
checking to a part for the long side of an 
opposite side to the display of the 
semiconductor device for a drive is shown 
in the display mentioned above in 
drawing 9 . Each output wiring 23 
prolonged in the display 12 is prolonged 
in the opposite side in the display 12 
through the output terminal 25 connected, 
respectively. And in the display 12, it 
connects with the checking terminal 26 
formed in the long side side of an opposite 
side, and these output wiring 23 is 
further connected to the short ring 27. 
[0031] thus " it is possible to inspect the 
semiconductor device 14 for a drive by 
applying a probe to the checking terminal 
26 by carryiQg out becoming further 
" a display 12 and direct - a rope since 
it is, it becomes possible to also conduct 
inspection of the connection state of the 
wiring in a display etc. The short ring 27 
cannot be overemphasized by that you 
may remove after display completion. 
[0032] Next, the display concerning other 
examples of this invention is explained. 
In this example, the input terminal of 
each semiconductor device for a drive is 
mutually connected with input wiring, 
the same portion as the display shown in 
the previous example attaches the same 
sign, and the detailed explanation is 
omitted. 

[0033] Drawing 2 is the schematic 
diagram of the display by this example. 
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On a glass substrate 11, the display 12 
which consists of a liquid crystal cell is 
formed, and the semiconductor devices 14 
and 15 for a drive for driving this display 
are formed in the periphery of a display 
12. The input terminal is formed in the 
shorter side, and the semiconductor 
devices 14 and 15 for a drive are 
connected to both the adjoining 
semiconductor devices for a drive. The 
wiring which connects an input terminal, 
respectively is formed in the front face, 
and all the semiconductor devices for a 
drive are connected to the semiconductor 
device for a drive of this time each by this. 
The flexible substrate 16 which supplies 
the input signal and power supply for 
driving the semiconductor devices 14 and 
15 for a drive is connected only to the 
shorter side of the semiconductor for a 
drive at the very end, and the drive of all 
the semiconductor devices for a drive is 
attained by supplying an input signal and 
a power supply from here. The flexible 
substrate 16 is connected to another 
flexible substrate 18 in the frame section 
of a glass substrate 11 from the outside, 
and an input signal and a power supply 
are supplied from the exterior. The glass 
substrate 11 is covered with frames 20 
and 21, in order to protect a display 12 
and the semiconductor devices 14 and 15 
for a drive. 

[0034] The enlarged view of the 
semiconductor device section for a drive 
of this display is shown in drawing 4 . 



The semiconductor device 14 for a drive is 
carrying out the rectangular 
configuration of having the two long sides 
and two shorter sides, and it is carried on 
the substrate 11 so that the one long side 
may counter to a display 12. The input 
wiring 22 for driving the semiconductor 
device 14 for a drive is connected to two 
short side parts of this semiconductor 
device 14 for a drive. It connects between 
this semiconductor device for a drive that 
carries out input wiring 22 ****** 
contiguity. The output terminal and the 
input terminal are formed in the long 
side of the semiconductor device 14 for a 
drive, and the shorter side, respectively, 
and it connects by the face down through 
the salient electrode (bump). 
[0035] The enlarged view of each 
semiconductor device 14 for a drive is 
shown in drawing 6 . As shown in 
drawing, the input signal 22 is connected 
with the input terminal 24 through the 
bump by two shorter sides of the 
semiconductor device 14 for a drive. 
Furthermore, these input wiring 22 is 
extended in parallel to the display 12, 
and is connected between the adjoining 
semiconductor devices for a drive. 
Between the input terminals 24 of the 
semiconductor device 24 for a drive, 
wiring 28 is formed in the front face (on 
the field in which the input terminal is 
formed), and it connects, respectively. 
[0036] The output wiring 23 is connected 
with the output terminal 25 through the 
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bump in the two long sides of the 
semiconductor device 23 for a drive, 
respectively. At this time, the output 
wiring 23 is connected so that it may 
become alternate the output terminal 25 
of the two long sides, and by turns. 
[0037] Like this example, the input signal 
and power supply which were inputted 
from the outside are inputted into the 
semiconductor device for a drive at the 
very end (two semiconductor devices for a 
drive arranged at the lower right of the 
substrate 11 of drawing 2 ) by the flexible 
substrate 18 through the flexible 
substrate 16. The input signal inputted 
into this and the power supply are 
inputted into the semiconductor device 
for a drive which adjoins one by one via 
the wiring 28 and the input wiring 22 
which were formed on the semiconductor 
device for a drive. 

[0038] By doing in this way, since the 
number of nodes of the flexible substrate 
16 and wiring 22 can be reduced, 
generating of a faulty connection 
decreases and reliability increases. That 
is, although there being the 20-50 
numbers of nodes of a flexible substrate 
and wiring with the performance of the 
semiconductor device for a drive, and 
connecting the all had caused the fall of 
the reliability of connection, according to 
this example, the number of nodes of a 
flexible substrate and wiring is stopped 
by minimum, and can aim at 
improvement in reliability. 



[0039] Since the mark of a flexible 
substrate are furthermore also stopped to 
the minimum, the problem of peeling of a 
flexible substrate is also reduced and 
conveyance of a substrate also becomes 
easy. The modification of the connection 
method of the input terminal of the 
semiconductor device for a drive of the 
display mentioned above in drawing 7 is 
shown. 

[0040] After connecting with the input 
terminal 24 of the semiconductor device 
14 for a drive, through wiring 28, the 
input wiring 22 is extended to the shorter 
side of an opposite side as it is, and is 
connected to the corresponding input 
terminal. At this time, input wiring is 
wired in the same layer of a substrate 11. 
Moreover, the adjoining semiconductor 
device for a drive is connected by this 
input wiring 22, respectively. Although it 
connects with the output terminal 25 of 
the two long sides of the semiconductor 
device 14 for a drive alternately by turns, 
respectively, laminating formation of the 
output wiring 23 is carried out on wiring 
28 through the insulating layer so that it 
may not short-circuit with wiring 28. In 
this case, you may form the output wiring 
23 in the lower layer of wiring 28 through 
an insulating layer. That is, wiring 28 
and the output wiring 23 should just have 
a laminated structure. 
[0041] Although connection between 
semiconductor device 14 for a drive was 
made in drawing 6 and drawing 7 by 
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forming wiring 28 on a substrate 11 or 
each semiconductor device 14 for a drive, 
these wiring can use wiring 28 and the 
flexible substrate 16 properly according 
to the role. That is, the wiring with the 
more desirable one where resistance, 
such as a power supply, is lower is 
supplied to each semiconductor device for 
a drive using a flexible substrate, and a 
data signal etc. is connected through 
wiring 28 the inside of the semiconductor 
device 14 for a drive, and on a substrate 
11. It becomes possible to attain 
optimization of a design by carrying out 
like this. 

[0042] The modijBcation which showed 
another connection method of the 
semiconductor device for a drive of the 
display mentioned above in drawing 8 is 
shown. After connecting with the input 
terminal 24 of the semiconductor device 
14 for a drive, the input wiring 22 is 
extended to the shorter side of an 
opposite side as it is, and is connected to 
the corresponding input terminal, at this 
time, input wiring does not have the 
same layer of a substrate 11 - it is alike 
and wires Moreover, the adjoining 
semiconductor device for a drive is 
connected by this input wiring 22, 
respectively. The output wiring 23 to a 
display 12 is connected to the output 
terminal 25 formed on the long side by 
the side of the display 12 of the 
semiconductor device 14 for a drive, 
respectively. At this time, the output 



terminal 25 is alternately formed by 
turns only on the long side by the side of 
a display 12. 

[0043] On the other hand, the dummy 
terminal 29 is formed the long side of the 
opposite side of a display 12. In display 
with few pixels, the number of the output 
wiring pulled out from a display may also 
decrease, and there may be few output 
terminals of one semiconductor device for 
a drive. In this case, if connection is 
taken from the long side of the one 
distant from a display 12, a wire length is 
long, there is an increase in resistance by 
things, and it is not fit for a lowbattery 
drive. Therefore, all output wiring is 
connected firom the long side of the side 
near a display 12, and an opposite long 
side is designed so that it may become the 
dummy terminal 29. A wire length can 
prevent the increase in resistance by the 
bird clapper for a long time by carrying 
out like this, distribution of load in the 
case of package connection can also be 
simultaneously made uniform, and it 
becomes possible to also aim at 
improvement in the rehability of 
connection. 

[0044] The connection method of a 
flexible substrate is concretely explained 
using drawing 10 * drawing 14 . Drawing 
10 is the schematic diagram of the 
display concerning this invention, a 
display 12 is formed on a substrate 11, 
and it is prepared around this display 12 
so that the rectangular semiconductor 
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device 14 for a drive may counter a 
display in the long side. Each 
semiconductor device 14 for a drive is 
connected by the flexible substrate 16. 
Moreover, the flexible substrate 16 and 
the flexible substrate 18 are connected in 
the frame portion of a substrate 11. 
[0045] As shown in drawing 12 and 
drawing 14 , it connects with the input 
wiring 22 delayed from the shorter side of 
the semiconductor device 14 for a drive, 
and this flexible substrate 16 is connected 
so that the semiconductor device 14 for a 
drive may be covered. Display with small 
frame size is realizable by carrying out 
like this. The connection between the 
flexible substrate 16 and the input wiring 
22 can form the electrode 30 of the letter 
of a salient on the flexible substrate 16, 
and can connect it through the anisotropy 
electric conduction adhesives 31. 
[0046] The enlarged view of the portion of 
****** cut with A- A' of drawing 10 is 
shown in drawing 11 . The semiconductor 
device 14 for a drive is connected through 
the salient electrode 30 on the substrate 
11. The flexible substrate which connects 
each semiconductor device 14 for a drive 
is arranged so that the semiconductor 
device 14 top for a drive may be covered. 
[0047] The enlarged view of the portion 
shown by C of drawing 10 is shown in 
drawing 13 . A component- side product is 
also reducible by carrying a chip 32 on 
the flexible substrate 18. Moreover, the 
miniaturization of a liquid crystal display 



can also be attained by carrying a chip 32 
on the flexible substrate 16, as shown in 
drawing 15 . 

[0048] Although the flexible substrate 16 
has been arranged on the semiconductor 
device 14 for a drive in drawing 11 , the 
flexible substrate 16 may not be arranged 
on a semiconductor device 14, but may be 
drawn to substrate 11 end face, and you 
may bend it here, it may make it crawl on 
a rear-face side, and may be connected to 
the flexible substrate 18. 
[0049] Next, other examples of this 
invention are explained. In this example, 
the liquid crystal display of 10"XGA 
(1024x3x768 pixel) was created. Moreover, 
since the light filter of a vertical stripe 
was adopted, the number of pixels of a 
signal line is 3072. Since the size by the 
side of a signal line is 8", the pixel pitch of 
a signal line is 66 micrometers. The 
semiconductor device for a drive of 512 
outputs was used for the drive of a 
display. The size of a semiconductor 
device is 17mmx2.3mm. 
[0050] In this example, as shown in 
drawing 5 , the semiconductor device for 
a drive was connected. A terminal pitch is 
set to 30 micrometers, when the output 
terminal 25 of the semiconductor device 
14 for a drive is taken only from the one 
long side, as shown in drawing 8 . In 
connection of 30-micrometer pitch, since 
faulty connections occurred fi-equently 
and inspection of the semiconductor 
device 14 for a drive was not fully able to 
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be conducted, either, the problem that the 
defect of a semiconductor device own [ for 
a drive ] could not be screened occurred. 
[0051] In this example, since the 
connection method shown in drawing 5 
was adopted, the output terminal 25 of 
the semiconductor device 14 for a drive is 
arranged the two long sides and the 
number of terminals was distributed, the 
terminal pitch was set to double 60 
micrometers. Connection can be made 
easy by carrying out like this, and 
improvement in the yield can be aimed at. 
The configuration method at this time 
was made into 120-micrometer pitch 4 
train (it is alternate arrangement of 
every two trains to each long side). 
Moreover, the semiconductor device for a 
drive which was used as 64 terminals in 
the direction of the long side, and was 
used as arrangement of eight terminals 
in the direction of a shorter side at 
intervals of 200-micrometer pitch as 
other array methods can also be used 
similarly. 

[0052] A terminal in case the 
semiconductor device for a drive is 64x8 
train arrangement is formed also on an 
internal element. Connection of the 
semiconductor device for a drive and a 
glass substrate formed the golden bump 
in the terminal of the semiconductor 
device for a drive, formed the indium 
alloy bump on the golden bump further, 
and connected her by the method of 
carrying out a pressure welding to a glass 



substrate. The wiring on a glass 
substrate contributes to connection with 
the antimony in ITO and an indium alloy 
bump using ITO. 

[0053] Further highly minute -ization of 
display will be realized in the future, and 
considering the case where the number of 
end-connection children also increases 
the semiconductor device for a drive, it 
will be necessary to form a terminal all 
over the whole surface of the 
semiconductor device for a drive. Then, 
how to arrange the terminal of the 
semiconductor device for a drive all over 
the whole surface is explained below. 
[0054] Drawing where the electrode 30 is 
formed in drawing 16 all over the whole 
surface of the semiconductor device 14 for 
a drive is shown. As an ideal of a terminal 
array, it arranges outside little by little 
from the center of the semiconductor 
device for a drive. In order to reduce the 
distance to the maximum outline ideally, 
as shown in drawing, arrangement of a 
terminal is at the arrangement which put 
many right 3 square shapes in order, the 
shape of i.e., right 6 square shapes, and 
arranges a terminal. If it arranges so that 
between terminals may have the angle 
which is 60 degrees, respectively at this 
time, the highest-density arrangement 
can be attained. 

[0055] The turn of arranging a terminal 
arranges the first terminal to the core of 
the whole surface of a semiconductor 
device first, and it arranges a terminal in 
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order so that this terminal may be 
surrounded, the number of terminals -■ 
doubling " the number of terminals -■ 
=l+3n (n+l) and (-■ n= - it arranges so 
that it may become 1, 2, and 3 -■) The 
array of a terminal is set to 1 or 6n (n= 1, 
2, 3 --). If shown still more finely, a 
terminal will be arranged under the rule 
of 1, 6, 12 (6 6), 18 (12 6), 24 (6, 12, 6) and 
30 (12, 12, 6), and 36 (6, 12, 12, 6). 
[0056] Although it increases so that, as 
for a wiring terminal, a center to a 
hexagon may spread by carrying out Uke 
this, each terminal needs to arrange in 
order near from a center as much as 
possible. That is, when arranging a 
terminal to the hexagon of the maximum 
outline, it is the feature to arrange a 
terminal sequentially from the place near 
the middle point of each side of the 
hexagon, and to arrange a terminal on 
each vertex finally. 
[0057] If a terminal is arranged as 
mentioned above when a semiconductor 
device is long and slender as shown in 
drawing 3 , it will come out of a 
semiconductor device on the way of 
arrangement. In such a case, of course, it 
arranges by applying an 
above-mentioned rule suitably. 
[0058] When the coefficients of thermal 
expansion of the substrate which 
connects it with the semiconductor device 
for a drive differ, each repeats a thermal 
contraction by the temperature change 
under an operating environment. At this 



time, a crack arises inside those 
connection interfaces or a salient 
electrode by heat distortion in the 
connection (generally they are the letter 
electrode of a salient or a salient 
electrode, and a closure resin) of a 
semiconductor device and a substrate. By 
arranging a terminal area as mentioned 
above, heat distortion can be lessened 
and it becomes possible to reduce the 
problem of a faulty connection. 
[0059] As for display, the increase in 
highly minute izing of a pixel and the 
number of pixels is progressing. For 
example, in the case of the liquid crystal 
display by 10"XGA (1024x3x768 pixel), 
the pixel pitch of a signal line is 66 
micrometers. Furthermore, in PDA 
(personal data reed stance) or the display 
of Hi- Vision correspondence, it has a 
detailed pixel pitch 40 micrometers or 
less and the number of pixels of millions. 
In connection with it, the semiconductor 
device for a drive becomes many outputs. 
In the semiconductor device for a drive of 
512 outputs which drives XGA, a 
terminal pitch is set to 20 micrometers or 
less in circumference 1 train 
arrangement, and connection reliability 
is remarkably scarce. By arranging 
arrangement of a terminal in the shape of 
area like a large terminal pitch can 
be taken and connection reliability can be 
increased. 
[0060] 

[Effect of the Invention] As explained 
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above, this invention is mounting by face 
down so that the long side of the 
semiconductor device for a drive may 
become parallel at the display of display, 
and flexibihty becomes possible 
[ attaining easyization of increase and a 
design ] at arrangement of the terminal 
of the direction of the long side. Moreover, 
it makes it possible to make frame size 
into the minimum. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The conceptual diagram of 
the display concerning the example of 
this invention 

[Drawing 2l The conceptual diagram of 
the display concerning the example of 
this invention 

[Drawing 3l The enlarged view of the 

frame section of the display concerning 

the example of this invention 

[Drawing 4l The enlarged view of the 

frame section of the display concerning 

the example of this invention 

[Drawing 5l The enlarged view of the 

frame section of the display concerning 

the example of this invention 

[Drawing 6l The enlarged view of the 

frame section of the display concerning 

the example of this invention 

[Drawing 7 1 The enlarged view of the 

frame section of the display concerning 

the example of this invention 

[Drawing 8l The enlarged view of the 



frame section of the display concerning 
the example of this invention 
[Drawing 9l The enlarged view of the 
frame section of the display concerning 
the example of this invention 
[Drawing lOl The perspective diagram of 
the display concerning the example of 
this invention 

{Drawing 111 The cross section of the 
semiconductor device for a drive of the 
display concerning the example of this 
invention 

[Drawing 12l The enlarged view of the 
frame section of the display concerning 
the example of this invention 
[Drawing 13l The perspective diagram of 
the flexible wiring for connecting with 
external wiring of the display concerning 
the example of this invention 
[Drawing 14l The enlarged view of the 
frame section of the display concerning 
the example of this invention 
[Drawing 15l The cross section of the 
semiconductor device for a drive of the 
display concerning the example of this 
invention 

[Drawing 16l Drawing showing the array 
state of the terminal of the semiconductor 
device for a drive 

[Drawing 17l The plan of the 
conventional display 

[Drawing 18l The enlarged view of the 
frame section of the conventional display 
[Description of Notations] 

11 •■ Substrate 

12 " Display screen 
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1-2 b}itm\^=^^mzt^^^o\^w^^f\^x\.^^o 

[0 0 3 7] *|IBS«?ijOcta(-x y\y^i^^))^mw.lB 

\zX':>x^'^iy^i::>xti^nfcXi:im^^mmt. yv^ 

m2<o^w.i \<o^y\zwM^nx\^^2-D(Dmmm 
^mi^mi) izxti-^n^. z.n\zx±^ixf:ix±m^ 
"pmmx^. mmm^mii^mi-±.\zmm.^fitcLm.U2s. 
x±tWM2 2 ^m^x^xmdmm-t^mmm^mi^m 20 

\zxt)^ixx\^<o 

[0 0 3 8] dcOct^tC-r-SC^TN yV^^^'^)\ymWL 

1 6 hw.u2 2commj^m^m^t:itf^x^^(DX\ 
iZcfcoT 2 0-5 o^^feb. ^(D^x^mm-r^^it 

[0 0 3 9] ^ ^\zy\y:^iyy)v&^(Dj^m.^m^\^mz 30 
}rp^'t)nscDT% yu^i^y)\/&w.<Dmf^n<DmM^is. 

mm(Dmmm^mi^mKDXijmKDmm:^m<Dmm\ 
[0 04 0] A±rgB^ 2 2 {tmmm^mii^mi i 4 ©a 

^nrv^-So zomxiommi^^w.! icDm-mmzm 

±jia^a2 2i3j;oT^tL^ti}gig^^tv^o &timm2 s 40 
(i^a^^^gtii^^^ 1 4 CD 2 "PCDS^c^mi^ig? 2 5 

f:/3-h L.35:l^<^:a^rfe)^;i:&^uTia^^2 8±izmm 

JKfiK^tiTV>-5o ccDJ^^m:^SaSgl2 3{i:i!®^ii^/rb 
Ti2Sg2 80DT^lCJKJ5KbT*> J:l^o t»iBSI2 8 h 

[0 04 1] 06. 0 7T-{i®t!;«*?»*^^? 1 4fflS 

ia^tt ^ CD® fyjcj;&C7:aass2 8^:7 1/ ^rs^r;i/Sisi so 
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xm^<Dmmm^mi^miizmi&\.. ^-^m^tahrit 

[0 0 4 2] EI8lCHuiEU;^ca^N^Mc^lBi!;ffl^**^^ 

"f-mwrnm^x^^mi^tz^w^m^Tjiiro xt!mM2 2 
{tmmm^mi^m'F' i 4(DA;biffi^2 4 hig^^n^^c 

tj^iizmm^^tixi^^^o z(Dmx:^mmit&^i 1® 

i^miitzi<Dxt}mf^2 2izx^x^n^timm^ti 
mm^i 2--^<Dihi3m^2 3{tmmm^mi^mn 

4CDa^giil 2fJJcDR^a±i3?^fiR^ttfem±r^^2 5 t:: 
35 1 2iH!JCDftJa±cD^fc:3SSStCi^m«lCJl^J5g^ttTV^ 

So 

[0 04 3] -:^mi7r^^ 1 2 (DS^{|iJcDSjai;i(i^ ^ - 

mi2 9mm^tix\.^^o mmmti^^'ptiix^^m^smmx 

ctVAo CCOJ^^^^xgUl 2 7?Pe)^V^:^CD:g^>b^^gEjg^^ 

^sh. wimmffim<ztizji^m.ifi<DmMt^^^. fa 

(D^m^i^ib±x(Dmijm^^^if^\^. i^Mcommmt 

m^&i^-0L<u^zt\z^^&tA(Dmnn^mw. mm\z 
-mmm(Dm<D^m^^^^i^~iz'r^z.tf^x^. ^ 

[0044] mo -Ell 4^m\^^xyiy^t^r)\y&w, 
<Dmm:^m^mt^mzmm'r^o mi o{t:^^mizm^ 
m7j<^mcom^mx. ssi l±^ca^^gcl 2mm^ 
z<Dmim^i 2<Dmmiz^ Si:^w^(Dmmm^mii^m 
H4t^mm^. mmmzm^-r^ioizm^-f^tixi^^ 
So ^ti^tK^mmm^mi^mii ^ityu^^i^rji^m 
tei eizj:y)mm^rix\.^^o ^rc&mi Komm^^ 
xyu^iyy')]^^^! e tyu:^i^y)v&^i sti^mm 

[0045] mi 2. mi 4\zm'r^o\zz(Dyu^i^ 
yjmm i 6 {tmmm^mi^mi i 4 (Dmmx »? m\t:^ 
tit:ixtimm2 2\zmm^ix. mmm^ma^mn 4^ 
mo ^"yizmm^tixi^^o z'?T^ztxmmv--(x 

1 6 hLX^mM2 2 t(Dmmtyu^iyy)vmw. 
I e ±iz^mik<Dmm3 o^taij-. m:^{^mmmmm3 

[0 0 4 6] Ell OCDA-A' Xm^tz^^^(Dm^0 

a^xm^mi hztk-To mmi i ±izmmm^m^m'f' 
1 4i^^mnm3 o^iftiyxmm^tix^^^o ^n^n 
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[0 0 4 7] mi oa)CT*^-rai^cDffi:^Ei4Ei 1 siz 

[0 0 4 81 mi ixitmmm^mi^mi'i4±izyu lo 

zxm^m\-fxmmm^iftt)^x. yu^iyy)\y&mi 

[0 0 4 9] mz:^mm(Dm(Dmmm^m.m'r^o 
mmxiti 0" xGA mmmi 024x3x768) 

y ^ )v^-^mm \^t:^(Dxm^u<Dmmmit 307 zx 

^tr^y^{i6 e/zmT-fe-So mm(^mmiz{t5 1 2m;b 20 

7mmx2. SmmTffe^o 

[0 0 5 0] 5 izmT^ o \zmmm^m 

1 4 ©m^jSg^ 2 5^1 OCr)*^3cD^^ ^ ^ ofe^-^. 

:ty.^v-:^>^-r^z.ti^x^ti:\^^t\.^omm'^^^ 

b^co 30 

[0 0 5 1] 5 izTjk^mmyjm^mm v 

tdtzisbmmm^mi^m^ 1 4 cDffi:^;^^^ 25^2 
?a{cis@u. m'f-m.^m^^\-ftzcoxi»i^):f^^'^u{S(D 

6 0/zmi:^o;t:o C ^ "T^ C ^-eiSSc^^^t:: ^ 

2 0//mtr>v5^4^U (gj2'^tl^tvlc2^U-rocr)^l»SS 
g) hbfco *fcftecDSa^J:5ffii:bT2 0 O/zmtr^yf^ 

c^or^pgT-m^ap^fpit-e 4 4S^. ^ia:^fqi(::8 4g^cDiag 
h |5l b cfc ^ tcffliA S d ^ * T- § 

40 

[0 0 5 2] mmm^mi^mi'ifi e 4 x s^ygHgoJ^^ 

[0 0 5 3] ^W3fe^?N^®<7)^ '?>:^^S]Sli»tl^*m 

^^^t. m'¥-^mmm^mi^m'?-o:>~'^±mzw^^t 50 
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±mizmm'r^:^m^\>i-rizmM'r^o 
[00 5 4] 1 6 \znm 3 0 f^mmm^m^m'?- 1 4 

tii^S'^-r^'^i^^c. ElCDJ:^^c^ffi^*IE3^m^V^<o^, 

Fa>!)S^ti^n6 o** cD^jS>£j$o^^tcaag-r^i:^^ 

[0 0 5 5] ^E^iJ-rsiiS#{i^t**#i*:^^c^- 

m<D^it^mzmw<Dm'f^mmiy. zi<D^'p^mtsJ:o 

(CjfilcSg^^SEg^^c ig^l^^-^i-. 5g^iS= 1+3 
n (n+1) . (n=l, 2, 3—) tU^JivlzmM 

•r^o m'po^mmti. en (n=i, 2, 3-) 

So ^^iCJM;!>*<^Nt-i:. K 6. 12(6,6). 18(1 
2,6). 2 4(6,12,6). 3 0(12,12,6). 3 6 (6,12,12, 
6 )CD^IiJ J; o T4g? ^ SH^iJt- o 
[0 0 5 6] Zo't^Zhxm^mi'{t^'t^iy'^7\MW^ 
i^^'^^^olzm^X\.^<ti^. &4S?ttT*^S;^{t*iC^ 

*;^^^^al^i:c5*^^JIi^-^s^^sagb. g^tc^H;^ 

[0 0 5 7] m3\z7rsLt:ix^iz^mi^m'?-i^m^\^^m 
-^izit. ±m(D^oizm'¥'^mn'r^tm@(D^^±x^^ 

[0 0 5 8] mmm^mt^mi't^n^mm-t^^mcD 
mtmm^m.i^mti:^}i^\z{t. i^mmmrx(Dum.^ih 

m^t.&m(Dmmi^ (-mzitmmikmm^tc.it^mm 
mhm±mm) xit. mmMz^-ox^ ^n^omm^ 

S o 

[0 0 5 9 ] m7r^^mitmm(D'mmmit. mmm<Dmm 
>^)Sii^Tv^So mnm^BSi7f^^m(Dm^i o" xga 
(mmmi 024x3x768) t-i*. fH-^sscDiii^tr 

y^{te 6 umtta-oXl^^a ^^\Z, PDA (-^^— V 

ti\zU:^o XGA«:SKl&f S5 1 2 tB:^©|&ffljffl*2»tt: 
^^T-(iMIH l^JiagT-«iiB^tr^y^:6S2 0>tzmJ^MT{c 
^^^s g^i^fg«Stt*iSb<^bV>o 5ffiTcD@E@*±ai® 

[0 0 6 0] 
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[01] :$imm(ommmizWi^m.m^mcom^M 
[113 ] ^mn(Dmmmiz^^mi7j<^^m<D^m^(Dih 

[04 ] :^^H^£D^S£^Jlc^^^?N^@cD|[S^a5f^)ffi 

[0 5 ] *^0^®^^fEifi^^J^3^^a^^^scr)|[l^gpcDfi£ 

:^0 

[0 6 ] ^mm<Dmmmiz^^m,7r^^m<Dmm?^(Dm 
^0 

>^0 20 

[0 9] 7^^0^OD||Sg«?IJ{C^^^^^MCOiii^^CDt[£ 

:^0 

[010] j^mM(Dmmmizgh^m7rsmm(Dmmm 
[011] ^mmco^mmiz^^Mm^m<^mmm^ 

[012] ^mM(Dmmmic^^B,^-^m(Dmm^<D 
ffi^0 

[013] :$:mm(Dmmmizm^0iyr^^S(D^^wm 
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[014] :^mM(Dmmm\z^^0in<^M<Dmm^(D 

[015] *^B^c3D^SE«?iJtc^SS^x^Ma)IEi6ffl4^ 
[016] igi!jm*aS«:^^cDiffi^cDiB^Ut^^<&^N-r 

0 

[017] uMcDmTn^^mcDW-mm 

[018] t^£^cDa^s^ScD^^gpc;Dffi;^0 
[??F^<D1?&0.8] 
1 1 -^tS 
1 2 — ^^nB® 

1 

1 6"'yu^^^y)vmm 

1 8-y 

2 0— :7l/— A 
2 I'-yu—A 
2 2 •"A;^iBJS 
2 3-m±JBESI 
2 4-A;b«^ 
2 S-m:^^^? 

2 6 -tfe^ffiJg^ 

2 7— >3-h U >^ 
2 

3 0"•>'^•>r 

3 1 -myo\^mmmmm 
3 2...^^vra5p"p 
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